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ELECTRIC SIGNAL SUPPLY CIRCUIT AND
SEMICONDUCTOR MEMORY DEVICE

BACKGROUND OF THE INVENTION

The present invention relates to an electric signal supply
circuit and a semiconductor memory device, and more
particularly, to measures for adjusting a delay time of a
signal. |

In recent years, as semiconductor devices have been
integrated in large scale, adjustment of a delay time in
transmission of a signal to a circuit cell has become a
problem. In a large scale integrated semiconductor memory
device in particular, a difference in delay time in signal
transmission associated with an arranged position of
memory cells causes malfunction, and an effort to avoid this
leads to difficulty in ensuring a high-speed operation. As
described in U.S. Pat. No. 4,873,664, etc., for instance, in a
non-volatile memory which has capacitors of memory cells
formed by a ferroelectric material, a voltage is apphied to cell
plate electrodes of the capacitors of the memory cells and a
difference in the quantities of electric charges between a
main memory cell and a reference memory cell (1.e., dummy
memory cell) is amplified by an amplifier as output data. At
this stage, if there is a difference in delay times in signal
transmission to plate electrodes of the main memory cell and
the reference memory cell, the difference in the quantities of
electric charges between the two memory cells is not out-
putted correctly, which in turn results in malfunction in some
cases.

A description will be given on an example of a conven-
tional structure as above where a difference in delay times in
transmission of signals from an electric signal generating
source to the respective circuit cells, with reference to the
block circuitry diagram in FIG. 15 and the diagram in FIG.
16 which shows a relationship between time and a signal
- level voltage.

In FIG. 15, a relationship between reference symbols and
the names of the elements is as described below. Denoted at
SD is the signal generating source, denoted at C1 to C3 are
the circuit cells, denoted at R11 to R14 are resistors, and
denoted at N11 to N15 are nodes. In the circuit shown in the
drawing, the node N1 is connected to the signal generating
source SD, and the four nodes N12 to N13 are connected in
series in this order to the node N11 through the resistors R11
to R14. The circuit cells C1 to CS are connected respectively
to the nodes N11 to N18. That is, a signal outputted from the
signal generating source SD is supplied to the circuit cell C1
without the resistors, to the circuit cell C2 through the
resistor R11, to the circuit cell C3 through the resistors R11
and R12, to the circuit cell C4 through the resistors R11, R12
and R13, and to the circuit cell CS through the resistors R11,
R12, R13 and R14.

However, the signal supply circuit having such a structure
as above has the following problems.

In the electric signal supply circuit having such a structure
as above, when a signal at the signal generating source SD
is changed from a logical voltage “L” to a logical voltage
“H,” the signal level voltage at the node N11 is as shown by
a signal level voltage curve 21 in FIG. 16 while the signal
level voltage at the node N15 is as shown by a signal level
voltage curve 22 in FIG. 16. In short, a time which is
required until the node N1S reaches the level “1” is longer
than a time which is required until the node N11 reaches the
level “1.” This is attributed to a capacitance including
parasitic capacitances of the respective circuit cells C1 to C3
and the resistors R11 to R14. It then follows that a delay time
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in a signal at the node N15 is larger than a delay time in a
signal at the node N11. Such delay time differences between
the respective circuit cells present a problem to a circuit
operation.

The signal generating source SD of FIG. 15 is a voltage
supply circuit for the plate electrodes of the memory cells,
the respective circuit cells C1 to CS are the main memory
cells and the reference memory cells. As an example of a
memory cell capacitor, a non-volatile memory which uses a
ferroelectric material will be considered. As described
above, when a voltage is supplied from the voltage supply
circuit, due to a difference in delay times in signal
transmission, a time the plate electrode of the main memory
cell needs to reach a predetermined level is different from a
time the plate electrode of the reference memory cell needs
to reach a predetermined level. and hence, potentials which
are read from the respective memory cells are each shifted
from potentials otherwise which are read without any delay
times in the signal to the plate electrodes of the respective
memory cells. To prevent such mis-detection, it is necessary
to operate a sense amplifier after a sufficient time has passed
so that potentials to be read are established. This makes a
high-speed operation difficult. Further, depending on the
timing of operating the sense amplifier, this causes malfunc-
tion.

- SUMMARY OF THE INVENTION

The present invention has been made to solve such
problems. Accordingly, an object of the present invention is
to provide for an electric signal supply circuit and a semi-
conductor memory device which stably operate at a high
speed, owing to use of means which reduces delay time
differences in a signal which is supplied to a number of
circuit cells as much as possible.

A first electric signal supply circuit according to the
present invention comprises: a plurality of circuit cells
including at least a first circuit cell and a second circuit cell;
an electric signal generating source for generating a signal
which is to be supplied to the respective circuit cells; and a
wire line which is lead from the electric signal generating
source and connected at tip with the respective circuit cells,
wherein a resistance value in the wire line between the
electric signal generating source and the first circuit cell is
set approximately the same as a resistance value in the wire
line between the electric signal generating source and the
second circuit cell.

In such a structure as described above, delay times in a
signal which is supplied to the first and the second circuit
cells from the electric signal generating source are approxi-
mately equal to each other. This enables a high-speed
operation and promises a stable circuitry operation with less
chances of malfunction.

A second electric signal supply circuit according to the
present invention comprises: a plurality of circuit cells; an
clectric signal generating source for generating a signal
which is to be supplied to the respective circuit cells; and a
wire line which is lead from the electric signal generating
source, branched out in a hierarchy configuration and con-
nected at tip with the respective circuit cells.

In the electric signal supply circuit having such a structure
as described above, since an electric signal is transmutted to
the plurality of circuit cells through the wire which has a
pyramid-shaped configuration extending from the electric
signal generating source, a difference in impedance between

the electric signal generating source and each circuit cell 1s

reduced, and therefore, delay time differences in the signal



5.751,650

3

which is supplied to the circuit cells from the electric signal
generating source become small. |

The second electric signal supply circuit may further have
the following structures.

The wire line may have a first hierarchy layer which is led
from the electric signal generating source and a second
hierarchy layer which is branched out at one branching point
from the first hierarchy layer and connected at tip to the
respective circuit cells, so that a resistance value in the wire
line from the electric signal generating source to the branch-
ing point in the first hierarchy layer is larger than a resistance

value in the wire line between the circuit cells in the second
hierarchy layer.

Since this structure allows the resistance value in the first
hierarchy layer, which provides a common resistance to the
respective circuit cells in paths of the signal which 1s
transmitted to the respective circuit cells, to be large, the
resistance value in the second hierarchy layer exerts a
smaller influence over delay times in the respective circuit
cells. Hence, delay time differences between the respective
circuit cells are reduced.

Alternatively, the wire line may have a first hierarchy
layer which is led from the electric signal generating source
and a second hierarchy layer which is branched out at one
branching point from the first hierarchy layer and connected
at tip to the respective circuit cells, and tip portions in the
second hierarchy layer may be connected to the respective
circuit cells through resistors.

This allows that the resistance values of the resistors are
larger than a resistance value in the wire line in the first
hierarchy layer from the electric signal generating source to
the branching point branching to the second hierarchy layer

and also than a resistance value in the wire line between the
circuit cells in the second hierarchy layer.

In such a structure, since the resistors are inserted between
the tip portions in the second hierarchy layer and the
respective circuit cells, an influence of a capacitance includ-
ing parasitic capacitances of the respective circuit cells does
not easily appear at the nodes at the tip portions in the second
hierarchy layer, and further, delay time differences between
the respective circuit cells are reduced.

A third electric signal supply circuit according to the
present invention comprises: a plurality of circuit cells; an
electric signal generating source for generating a signal
which is to be supplied to the respective circuit cells; a first
layer wire line which is connected to the electric signal
generating source; and a second layer wire line which is
‘connected to the respective circuit cells, wherein the first
layer wire line and the second layer wire line are connected
to each other at a plurality of contacts including at least a
first contact and a second contact, and an electric signal is
supplied from the electric signal generating source through
at least the two contacts to at least circuit cells except for
circuit cells which are disposed at the both ends.

This structure reduces delay time differences between the
respective circuit cells as much as possible.

The third electric signal supply circuit may further have
the following structures.

A resistance value in the path between one end portion of
the second layer wire line and the first contact may be
approximately half a resistance value in the path between the
first contact and the second contact in the second layer wire
line. |

This structure further reduces delay time differences
between the respective circuit cells.
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According to the above construction, decreased is time
delay differences between the respective circuit cells.
Further, each circuit cell is layouted with regular intervals

when the wire lines has the same width, which simplifies the
layout.

Alternatively, a wire length between one end portion of
the second layer wire line and the first contact may be
approximately half a wire length between the first contact
and the second contact in the second layer wire line.

This structure reduces delay time differences between the
respective circuit cells. Further, of the circuitry from the
electric signal generating source to the respective circuit
cells, the length of the path in which a signal makes a detour
and reaches the farthest circuit cell is shortened, and
therefore, the value of a delay time itself is reduced.

Preferably, the circuit cells above include at least a first,
a second and a third circuit cells, a first resistor and a second
resistor are arranged in the first layer wire line in this order
from one end, the first layer wire line is divided by the
resistors into a first node to a third node in this order from
the one end, a first resistor to a fourth resistor are arranged
in the second layer wire line in this order from one end
which corresponds to the one end of the first layer wire line,
the second layer wire line is divided by the resistors into a
first node to a fifth node in this order from the one end, the
first, the third and the fifth nodes are connected to the first,
the second and the third circuit cells, respectively, the first
contact is formed between the first node in the first layer
wire line and the second node in the second layer wire line,
the second contact is formed between the third node in the
first layer wire line and the fourth node in the second layer
wire line, the electric signal generating source is connected
to the second node in the first layer wire line, and the
resistance value of the second resistor 1s larger than the
resistance value of the first resistor in the second layer wire
line.
~In this structure, it is possible to reduce a difference in
delay times as much as possible between the circuit cell to
which an electric signal is supplied through two paths and
the circuit cell to which an electric signal is supplied through
one path. '

In this case, it is desirable that the resistance value of the
first resistor in the first layer wire line is approximately the
same as the resistance value of the second resistor in the first
layer wire line, and that the resistance value of the second

resistor is V2 times as large as the resistance value of the first
Tesistor.

In this structure, it is possible to almost eliminate a
difference in delay times between the circuit cell to which an
electric signal is supplied through two paths and the circuit
cell to which an electric signal is supplied through one path.

Alternatively, the circuit cells includes at least a first, a
second and a third circuit cells, a first resistor to a fourth
resistor are arranged in the first layer wire line in this order
from one end, the first layer wire line is divided by the
resistors into a first node to a fifth node in this order from the
one end, a first resistor to a fourth resistor are arranged in the
second layer wire line in this order from one end which
corresponds to the one end of the first layer wire line, the
second layer wire line is divided by the resistors into a first
node to a fifth node in this order from the one end, the first,
the third and the fifth nodes are connected to the first, the
second and the third circuit cells, respectively, the first, the
second, the fourth and the fifth nodes are connected to each
other at a first, a second, a third and a fourth contacts,
respectively, between the first layer wire line and the second
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layer wire line, the electric signal generating source 1S
connected to the second node in the first layer wire line, the
resistance value of the first resistor is approximately equal to

the resistance value of the second resistor in the first layer
wire line. the resistance value of the first resistor in the first
layer wire line is approximately equal to the resistance value
of the third resistor in the second layer wire line, the
resistance value of the second resistor is approximately
equal to the resistance value of the first resistor in the second
layer wire line.

In this structure, it is possible to almost eliminate a
difference in delay times between the circuit cells which are
disposed at end portions and the circuit cells which are
disposed at center portions.

A first semiconductor memory device according to the
present invention comprises: a plurality of circuit cells,
including a first and a second circuit cells which function as
main memory cells and a third circuit cell which functions
as a reference memory cell; and an electric signal generating
source which is connected to the circuit cells through wire
lines, the electric signal generating source generating a
signal which is supplied to each circuit cell, wherein of
resistance values in the wire lines between the electric signal
generating source and the respective circuit cells, the largest
resistance value is used as the resistance value in the wire
lines between the electric signal generating source and the
first circuit cell, of resistance values in the wire lines
between the electric signal generating source and the respec-
tive circuit cells, the smallest resistance value 1s used as the
resistance value in the wire lines between the electric signal
generating source and the second circuit cell, and the resis-
tance value in the wire lines between the electric signal
generating source and the third circuit cell is set as a value
between the largest resistance value and the smallest resis-
tance value.

In the semiconductor memory device having such a
structure, since delay time differences become uniform
between the reference memory cell and the main memory
cells to which the signal is transmitted with the largest or the
smallest delay time, the largest delay time difference among
the delay time differences between the main memory cells
and the reference memory cell in the semiconductor memory
device is reduced. Hence, a high-speed operation is possible
even in a non-volatile memory in which the electric signal
generating source is a drive circuit for driving plate elec-
trodes of the memory cells and the circuit cells are the main
memory cells and the reference memory cell and in which a
ferroelectric material is used to form memory cell
capacitors, and further, degrading in or variations between
the ferroelectric capacitors does not easily cause the non-
volatile memory to malfunction. Thus, the semiconductor
memory device is highly reliable.

A second semiconductor memory device according to the
present invention comprises: a plurality of circuit cells,
including a first and a second circuit cells which function as
main memory cells and a third circuit cell which functions
as a reference memory cell; and an electric signal generating
source which is connected to the circuit cells through wire
lines, the electric signal generating source generating a
signal which is supplied to each circuit cell, wherein the
third circuit cell is disposed between the first and the second
circuit cells.

This structure makes it possible to reduce a delay time
difference between the first circuit cell which serves as the
main memory cell and the third circuit cell which serves as
the reference memory cell and a delay time difference

10

15

20

25

30

33

45

30

35

65

6

between the second circuit cell which serves as the main
memory cell and the third circuit cell, as much as possible.

A third semiconductor memory device according to the
present invention comprises: a plurality of circuit cells; and
an clectric signal generating source which is connected to
the circuit cells through wire lines, the electric signal gen-
erating source generating a signal which is supplied to each
circuit cell, wherein the plurality of circuit cells consist of a

plurality of main memory cells and a plurality of reference
memory cells.

In this structure, it is possible to select a reference
memory which operates simultaneously with each main
memory cell with the smallest delay time, in accordance
with a positional relationship regarding an arrangement
within the semiconductor memory device. Even when a
memory capacity is particularly large, it is possible to reduce
a delay time difference.

Preferably, in the third semiconductor memory device, the
plurality of circuit cells include a first and a second circuit
cells which function as main memory cells and a third and
a fourth circuit cells which function as reference memory
cells, the resistance value in the wire lines between the
electric signal generating source and the first circuit cell is
approximately equal to the resistance value in the wire lines
between the electric signal generating source and the third
circuit cell, the resistance value in the wire lines between the
electric signal generating source and the second circuit cell
is approximately equal to the resistance value in the wire
lines between the electric signal generating source and the
fourth circuit cell.

The plurality of circuit cells may include a first and a
second circuit cells which function as main memory cells
and a third and a fourth circuit cells which function as
reference memory cells, the first circuit cell and the third
circuit cell may be selected at the same time, and the second
circuit cell and the fourth circuit cell may be selected at the
same time.

Since this structure allows almost no delay time difference
between each main memory cell and each reference memory
cell, it is possible to provide for a semiconductor memory
device, such as a ferroelectric memory, which is extremely
reliable and which can operate at a high speed.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram showing a schematic structure

of an electric signal supply circuit according to a first
preferred embodiment;

FIG. 2 is a diagram showing a relationship between time
and a signal level voltage in the electric signal supply circuit
according to the first preferred embodiment;

FIG. 3 is a circuitry block diagram showing a schematic
structure of an electric signal supply circuit according to a
second preferred embodiment;

FIG. 4 is a circuitry block diagram showing a schematic
structure of an electric signal supply circuit according to a
third preferred embodiment;

FIG. § is a circuitry block diagram showing a schematic
structure of an electric signal supply circuit according to a
fourth preferred embodiment;

FIG. 6 is a block diagram showing a schematic structure

of a ferroelectric memory device according to a fifth pre-
ferred embodiment;

FIG. 7 is an electric circuitry diagram of the ferroeleciric
memory device according to the fifth preferred embodiment;

FIG. 8 is a diagram showing a relationship between time
and a signal level voltage in the electric signal supply circuit
according to the fifth preferred embodiment;
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FIG. 9 is a block diagram showing a schematic structure
of a ferroelectric memory device according to a sixth pre-
ferred embodiment;

FIG. 10 is a block diagram showing a schematic structure
of a ferroelectric memory device according to a seventh
preferred embodiment;

FIG. 11 is a block diagram showing a schematic structure
of a ferroelectric memory device according to an eighth
preferred embodiment;

FIG. 12 is an electric circuitry diagram of the ferroelectric
memory device according to the eighth preferred embodi-
ment; -

FIG. 13 is a block diagram showing a schematic structure

of a ferroelectric memory device according to a ninth
preferred embodiment;

FIG. 14 is a block diagram showing a schematic structure
of a ferroelectric memory device according to a tenth
preferred embodiment;

FIG. 15 is a block diagram showing a schematic structure
of a conventional electric signal supply circuit; and

FIG. 16 is a diagram showing a relationship between time
and a signal level voltage in the conventional electric signal
supply circuit.

- DESCRIPTION OF THE PREFERRED
EMBODIMENTS

In the following, a detailed description will be given on
electric signal supply circuits and semiconductor memory
devices according to preferred embodiments of the present
invention, with reference to the associated drawings.

<First Preferred Embodiment>

First, a first preferred embodiment of the present inven-
tion will be described with reference to FIGS. 1 and 2.

In FIG. 1, a relationship between reference symbols and
the names of the elements is as described below. Denoted at
SD is a signal generating source, denoted at C11 to C135 are
circuit cells, denoted at R111 to R121 are resistors, and
denoted at N111 to N115 are nodes. It should be noted that
in all of the embodiments, each resistors is generally a
member for representing resistance of a signal wire line and
such a resistor member other than the wire line is not
intervened actually. Wherein, another resistor member may
be arranged if the signal wire line has so small resistance as
to be 1gnored. |

In the circuit shown in FIG. 1, the node N113 is connecied
to the signal generating source SD through the resistor R121,
while the circuit cells C11 to C15 are respectively connected
to the nodes N111 to N115. The resistor R111 is inserted
between the nodes N111 and N112, the resistor R112 is
inserted between the nodes N112 and N113, the resistor
R113 is inserted between the nodes N113 and N114, and the
resistor R114 is inserted between the nodes N114 and N115.
That is, a signal from the signal generating source SD is
supplied to the circuit cell C11 through the resistors R121,
R112 and R111, to the circuit cell C12 through the resistors
R121 and R112. to the circuit cell C13 through the resistor
R121, to the circuit cell C14 through the resistors R121 and
R113, and to the circuit cell C15 through the resistors R121,
R113 and R114. More precisely, the present preferred
embodiment is different from the conventtonal structure
described earlier in that the signal generating source SD
which is disposed at end portions of the circuit cells C11 to
C15 is connected to the node N113, which is the center one
of the node array which is connected to the circuit cells C11
to C15, through the resistor R121. |
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FIG. 2 shows a signal transmission characteristic in the
electric signal supply circuit according to the present pre-
ferred embodiment. As shown in FIG. 2, a signal level
voltage at the node N113 when a signal at the signal
generating source SD is changed from a logical voltage “L”
to a logical voltage “H” is as shown by a signal level voltage
curve 11, while a signal level voltage at the node N111 or
N115 when a signal at the signal generating source SD is
changed from the logical voltage “L” to the logical voltage
“H” is as shown by a signal level voltage carve 12. This is
due to delays in the signal which are created by a capaci-
tance including parasitic capacitances of the respective
circuit cells C11 to C1S and the resistors R111 to R114.

In this circuit structure. a signal delay time at the node
N113is smallest and a signal delay time at the node N111 or
N115 is largest. A difference between the smallest signal
delay time and the largest signal delay time is smaller than
that in the conventional structure (See FIG. 16). For
example, if the resistance values between the respective
circuit cells and the capacitance including the parasitic
capacitances of the respective circunit cells remain
unchanged, a signal delay time difference becomes approxi-
mately Y4 of that in the conventional structure.

In the present preferred embodiment, particularly by
setting the resistance values of the resistors R111 to R114
smaller than the resistance value of the resistor R121, signal
delay time differences between the nodes N111 and N115
(i.e., the circuit cells C11 to C15) are advantageously
reduced. To increase the resistance value of the resistor
R121, the widths of the wire lines may be shortened, for
instance.

Further, the wire line which includes the resistor R121 and
the wire line which includes the resistors R111 to R114 may
be arranged in a planar configuration or three-dimensionally
(multi-layer). When the wire lines are arranged in a planar
configuration, only one wire line layer is necessary. When
the wire lines are arranged three-dimensionally, the wire
lines occupy only a small area.

<Second Preferred Embodiment>

Next, a second preferred embodiment will be described
with reference to FIG. 3.

In the second preferred embodiment, six circuit cells C21
to C26 are respectively connected to six nodes N211 to
N216, the nodes N211 and N212 are connected to each other
through a resistor R211, the nodes N212 and N213 are
connected to each other through a resistor R212, the nodes
N214 and N215 are connected to each other through a
resistor R213, and the nodes N215 and N216 are connected
to each other through a resistor R214. However, the nodes
N213 and N214 are not directly connected to each other in
this embodiment. The node N217 is connected to the signal

generating source SD through the resistor R231, and the
nodes N212 and N21S are connected to the node N217
through the resistors R221 and R222, respectively.

In the electric signal supply circuit according to the
present preferred embodiment, since the signal wire lines to
the respective circuit cells C21 to C26 from the signal
generating source SD are in the form of a pyramid, signal
delay time differences to the respective circuit celis C21 to

C26 are further reduced than in the first preferred embodi-
ment.

<Third Preferred Embodiment>

Next, a third preferred embodiment will be described with
reference to FIG. 4.
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Relationships with respect to connections between the
respective circuit cells C21 to C26, the nodes N211 to N216,

and the resistors R211 to R214 in the third preferred embodi-
ment are similar to those in the second preferred embodi-

ment which are shown in FIG. 3. However, in the third
preferred embodiment, the signal generating source SD is
connected to the node N212 through the resistor R221 and
to the node N215 through the resistor R222. In other words,
the signal generating source SD is located at the position of
the node N217 in FIG. 3, omitting the resistor R231.

In the electric signal supply circuit according to the
present preferred embodiment, as in the second preferred
embodiment, the signal wire lines to the respective circuit
cells from the signal generating source SD are in the form of
a pyramid, and therefore, signal delay time differences to the
respective circuit cells are further reduced than in the first
preferred embodiment.

Further, since the circuit cells are arranged so that the wire
lines from the signal generating source SD branch out
directly in two directions, resistance values in the paths from
the signal generating source SD to the circuit cells are
reduced more by an amount which is equivalent to the
absence of the resistor R231 than in the circuit according to
the second preferred embodiment. Hence, the largest delay
time to the farthest circuit cell from the signal generating
source SD becomes smaller, which in turn allows the circuit
as a whole to operate at a higher speed.

<Fourth Preferred Embodiment>

Next, a fourth preferred embodiment will be described
with reference to FIG. 5.

As shown in FIG. 5, an electric signal supply circuit
according to the fourth preferred embodiment is equal to the
electric signal supply circuit according to the second pre-
ferred embodiment (See FIG. 3) as it is modified in structure
to additionally insert resistors R11 to R06 between the nodes
N211 to N216 and the circuit cells C21 to C26. More
precisely, the resistor RO1 is inserted between the nodes
N201 and N211 which are connected to the circuit cell C21,
the resistor R02 is inserted between the nodes N202 and
N212 which are connected to the circuit cell C22, the
resistor R0O3 is inserted between the nodes N203 and N213
which are connected to the circuit cell C23. the resistor R04
is inserted between the nodes N204 and N214 which are
connected to the circuit cell C24, the resistor R0S is inserted
between the nodes N20S and N21S which are connected to
the circuit cell C28, and the resistor R06 is inserted between
the nodes N206 and N216 which are connected to the circuit
cell C26. Relationships with respect to connections between
the respective nodes N211 to N216 and the signal generating
source SD and an arrangement of the resistors N211 to N231
are as described in relation to the circuit shown in FIG. 3
according to the second prefterred embodiment.

In the electric signal supply circuit according to the
present preferred embodiment, as in the first and the second
preferred embodiments, the signal wire lines to the respec-
tive circuit cells from the signal generating source SD are in
the form of a pyramid, and therefore, delay time differences
to the respective circuit cells are further reduced.

Further, in the fourth preferred embodiment, since the
circuit cells C21 to C26 are connected through the resistors
R01 to R06 from the respective nodes N211 to N216 which
serve as wire line ends which are formed in the form of a
pyramid, the capacitance including the parasitic capaci-

tances of the respective circuit cells C21 to C26 does not

easily exert an influence at the nodes N211 to N216. This
consequently further reduces a delay time.
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15

10
<Fifth Preferred Embodiment>

Next, a fifth preferred embodiment will be described with
reference to FIGS. 6 to 8.

FIG. 6 is a block diagram showing a schematic structure
of a ferroelectric memory device according to the fitth

preferred embodiment. As shown in FIG. 6, the circuit
according to the fifth preferred embodiment has a structure
which is equal to the semiconductor integrated circuit shown
in FIG. 1 according to the first preferred embodiment as it
i1s modified to replace the circuit cell C13, which is disposed

at the center among the circuit cells CI11 to C18, with a
reference circuit cell RC1. The circuit cells C11, C12, C14

and C1S are main circuit cells.
FIG. 7 is an electric circuitry diagram of a ferroelectric

- memory device which is a specific example of the semicon-
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ductor integrated circuit shown in FIG. 6. However, FIG. 7
shows only a portion of one of memory cell arrays which are
formed in the ferroelectric memory device. In FIG. 7, a
relationship between reference symbols and the names of the
elements is as described below. Denoted at WLO to WL'7 are
word lines, denoted at RWL0 and RWL1 are reference word
lines, denoted at BL. and XBL are a pair of bit lines for
supplying a non-inverted bit line signal and an inverted bit
line signal, respectively, denoted at CP0 to CP3 and RCPO
are cell plate electrodes, denoted at CPD i1s a cell plate signal
supply source, denoted at SA is a sense amplifier, denoted at

- CCO to CC7 are main memory cell capacitors formed by a
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ferroelectric material, denoted at CR0 and CR1 are reference
memory cell capacitors formed by a ferroelectric material,
and denoted at Qn0 to Qn7, QnRO and QnR1 are N-channel
type transistors. In FIG. 7, in other arrays as well, memory
cells consisting of two memory capacitors and two
N-channel type transistors are arranged. The cell plate
electrodes CP and RCP extend along the row to connect the
memory cell which are arranged in the row of the memory
cell arrays to each other in FIG. 7.

As shown in FIG. 7, the ferroclectric memory device
according to the present preferred embodiment is formed in
the manner described below. The bit lines BL. and XBL are
connected to the sense amplifier SA. One electrodes of the
main memory cell capacitors CCO to CC7 are respectively
connected to the bit line BL or XBL through the N-channel
MOS type transistors Qn0 to Qn7, and gates of the
N-channel MOS type transistors Qn@ to Qn7 are respec-
tively connected to the word lines WLO to WL7. Further, the
other electrodes of the main memory cell capacitors CCO
and CC1 serve as the common cell plate electrode CPO, the
other electrodes of the main memory cell capacitors CC2
and CC3 serve as the common cell plate electrode CP1, the
other electrodes of the main memory cell capacitors CC4
and CCS serve as the common cell plate electrode CP2, and
the other electrodes of the main memory cell capacitors CC6
and CC7 serve as the common cell plate electrode CP3. In
a similar manner, one electrodes of the reference memory
cell capacitors CRO and CR1 are respectively connected to
the bit line BL or XBL through the N-channel MOS type
transistors QnR0O and QnR1, and gates of the N-channel
MOS type transistors QnR® and QnR1 are respectively
connected to the word lines RWLE and RWL1. The other
electrodes of the reference memory cell capacitors CRO and
CR1 serve as the common cell plate electrode CP9O. The cell
plate electrodes CP0 and CP1 are connected through the
resistor R14, the cell plate electrodes CP1 and RCPQ are
connected through the resistor R13, the cell plate electrodes
RCPO and CP2 are connected through the resistor R12, the
cell plate electrodes CP2 and CP3 are connected through the



5,751,650

11

resistor R11. and the cell plate electrode CP3 is connected to
the cell plate signal supply source CPD. That is, the cell
plate electrode RCPO for the reference memory cell capaci-
tors CRO and CR1 is disposed at the center of the other cell

plate electrodes CPO to CP3.

The elements which are arranged within the ferroelectric
memory device shown in FIG. 7 correspond to the elements
which are arranged within the semiconductor integrated
circuit shown in FIG. 6, in the following manner. The cell
plate electrodes CP3, CP2, RCP1, CP1 and CP0 correspond
to the nodes N111, N112, N113, N114 and N115,
respectively, of FIG. 6. Amemory cell consisting of the main
memory cell capacitors CC0 and CC1, which are connected
to the cell plate electrode CPO, and the N-channel type

transistors Qn0 and Qnl and memory cells which are

arranged in this row but are not shown in FIG. 7 correspond
to the main circuit cell C15 of FIG. 6. Similarly, the memory
cells which are connected to the cell plate CP1 correspond
to the main circuit cell C14 of FIG. 6. The reference memory
cells which are connected to the cell plate electrode RCP0
correspond to the reference circuit cell RC1 of FIG. 6. In a
similar manner, the memory cells which are connected to the

cell plates CP2 and CP3 correspond to the main circuit cells
C12 and C11 of FIG. 6.

In the present preferred embodiment, as shown in FIG. 7,
since the reference memory cell capacitors CR0 and CR1 are
disposed at the center of the main memory cell capacitors
CCo0 to C(C7, differences in delay times in a signal which is
supplied from the cell plate signal supply source CPD to the
cell plate electrodes of the main memory cell capacitors and
the reference memory cell capacitors become small. This
eliminates an arrangement dependency of an electric charge
quantity which is read to the bit line BL or XBL from the
main memory cell capacitors and the reference memory cell
capacitors upon the memory cells. This in turn allows a
stable operation at a high speed, so that the ferroelectric
memory device is highly reliable which does not easily
malfunction even with degrading in or variations between
the ferroelectric capacitors.

FIG. 8 shows changes with time in the signal levels at the
respective nodes in the circuit of FIG. 6. In FIG. 8, a signal
level voltage curve 13 expresses a signal level at the node
N111, a signal level voltage curve 14 expresses a signal level
at the node N115, and a signal level voltage curve 15
expresses a signal level at the node N113. In short, the signal
level voltage curve 15 corresponding to the reference circuit
cell RC1 extends between the signal level voltage curves 13
and 14 which correspond the largest delay among the main
circuit cells. Thus, a difference in delay times between the
reference circuit cells and the main circnit cells is smaller
than in the conventional structure.

<Sixth Preferred Embodiment>

Next, a sixth preferred embodiment will be described with
reference to FIG. 9.

As shown in FIG. 9, the circuit structure of a ferroelectric
memory device according to the sixth preferred embodiment
is equal to that of the electric signal supply circuit shown in
FIG. 1 according to the first preferred embodiment as it is
modified to replace the circuit cell C12, i.e., one of the six
circuit cells C11 to C16, with the reference circuit cell RC1
which forms a reference memory cell. Relationships with
respect to connections between the signal generating circuit
SD, the respective nodes N111 to N115 and the resistors
R111 to R114 and R121 are as described in relation to the
circuit according to the first preferred embodiment shown in
FIG. 1.
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In the sixth preferred embodiment, the signal generating
source SD is a cell plate signal supply source, for instance.
In the electric signal supply circuit having such a structure,
a delay time in a signal from the signal generating source SD
is largest at the node N111 or N115, while a delay time in a
signal from the signal generating source SD is smallest at the
node N113. A delay time takes a mean value at the node
N112 or N114. The resistance values of the resistors R111 to
R121 or other appropriate values are set so that a delay time
in a signal from the signal generating source SD to the
reference circuit cell RC1 which forms a reference memory
cell takes a mean value between the largest delay time and
the smallest delay time in a signal from the signal generating
source SD to the main circuit cells C11, C13, C14 and C15
which form main circuit cells.

Since the sixth preferred embodiment requires the ferro-
electric memory device to have such a memory array
structure. delay time differences from the signal generating
source SD to the respective main circuit cells which form the
main memory cells are smaller than in the fifth preferred

- embodiment. Further, since a delay time from the signal

generating source SD to the reference circuit cell RC1 which
forms a reference memory cell is set to take a mean value
between the largest delay time and the smallest delay time
in a signal from the signal generating source SD to the
circuit cells C11, C13, C14 and C15 which form main circuit
cells, the ferroelectric memory device performs a further
stable operation at a higher speed.

<Seventh Preferred Embodiment>

Next, a seventh preferred embodiment will be described
with reference to FIG. 10. -

As shown in FIG. 10, the circuit structure of a ferroelec-
tric memory device according to the seventh preferred
embodiment is equal to the circuit shown in FIG. 3 accord-
ing to the second preferred embodiment to replace the two
circuit cells C25 and C26 of the six circuit cells C21 to C26
with the reference circuit cells RC1 and RC2 which form
reference memory cells. Relationships with respect to con-
nections between the signal generating source SD, the
respective nodes N211 to N217 and the resistors R211 to
R214, R221 and R222 are as described in relation to the

circuit according to the second preferred embodiment shown
in FIG. 3.

Delay times from the signal generating source SD to the
reference circuit cells RC1 and RC2 are set different from
each other. When one of the circuit cells C21 to C24 forming
main memory cells operates, a reference circuit cell having
a delay time which is closest a delay time of a signal from
the signal generating source SD to this circuit cell can be
selected.

In the present preferred embodiment, since the ferroelec-
tric memory device has such a structure shown in FIG. 10,
delay time differences from the signal generating source SD
to the respective circuit cells are further reduced than in the
sixth preferred embodiment, which is similar to a manner in
which the second preferred embodiment is more advanta-
geous than the first preferred embodiment.

In addition to this, the reference circuit cells RC1 and
RC2 are disposed at a plurality of positions, and one of the
plurality of the reference circuit cells can be selected
depending on positions at which the circuit cells forming
main memory cells operate, that is, depending on delay
times. Hence, by means of the circuit cells forming the main
memory cells and the reference circuit cells forming the
reference memory cells, delay time differences from the
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signal generating source SD are reduced. and therefore, the
ferroelectric memory device having a particularly large
memory capacity and a long signal wire line length from the
signal generating source SD can operate stably at a high
speed. |

<Eighth Preferred Embodiment>

Next, an eighth preferred embodiment will be described
with reference to FIGS. 11 and 12.

As shown in FIG. 11, an electric signal supply circuit
- according to the eighth preferred embodiment comprises the
signal generating source SD, a wire line W310 led from the
signal generating source SD through a resistor R310, a first
layer wire line which is connected to the wire line W310,
seven circuit cells C31 to C37, and a second layer wire line
which is connected to the circuit cells. Two resistors R311
and R312 are inserted in the first layer wire line, and six
resistors R321 to R326 are inserted in the second layer wire
line. In the eighth preferred embodiment, nodes are dis-
played separately between the first layer wire line and the
second layer wire line. The first layer wire line 1s divided
into three nodes N311 to N313 by the resistors R311 and
R312. The second layer wire line is divided by the resistors
R321 to R326 into seven nodes N321 to N327 which
respectively directly contact the circuit cells C31 to C37.
The eighth preferred embodiment is characterized in requir-
ing to form a first to a third contacts CI'311 to CT313
between the first layer wire line and the second layer wire
line. More precisely, the node N311 in the first layer wire
line is connected to the node N322 in the second layer wire
line at the first contact CT 311, the node N312 in the first

layer wire line is connected to the node N324 in the second

layer wire line at the second contact CT312, and the node
N313 in the first layer wire line is connected to the node
N326 in the second layer wire line at the third contact
CT313. In other words, the resistors R311 and R312 are
arranged in series to each other in the first layer wire line and
the resistors R321 to R326 arc arranged 1n series to each
other in the second layer wire line, so that a signal 1s
supplied to the plurality of nodes of the second layer wire
line, through the plurality of contacts, from the plurality of
nodes of the first layer wire line which are divided by the
resistors R311 and R312. |

In the electric signal supply circuit according to the eighth
preferred embodiment, since the first layer wire line in
which the resistors R311 and R312 are arranged is connected
at the plurality of contacts to the second layer wire line in
which the resistors R321 to R326 are arranged, a signal is
supplied to the respective circuit cells except for the two at
the both ends through the plurality of contacts, i.e., through
a plurality of paths. Hence, delay time differences between
the respective circuits C31 to C37 are reduced and a distance
to the farthest circuit cell from the signal generating source
SD is shortened, and therefore, it is possible to largely
shorten even the largest delay time, i.e., a delay time of the
system.

Further, in the eighth preferred embodiment, the plurality
of contacts CT311 to CT313 are formed between the first
layer wire line and the second layer wire line, a wire line
length between an end of the second layer wire line and the
first contact CT311 which is closest to the same is approxi-
mately half of a wire line length between the first contact
CT311 and the second contact CT312. In other words, of all
nodes N321., N322, N323, N324, N325, N326 and N327
which are arranged in the second layer wire line, the
even-number nodes N322, N324 and N326 arc connected to
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the first layer wire line. That is. when the number of the
nodes in the second layer wire line is an odd number (2m+1)

(where m is a natural number; m=3 in the eighth preferred
embodiment), the number of the contacts with the first layer

wire line is m. In the eighth preferred embodiment, since the
widths of the wire lines are uniform, the resistance value of
the resistor R321 between the end of the second layer wire
line and the first contact CI'311 which is closest to the same
is approximately half of the resistance value of each of the
resistors R322 and R323 (having equal resistance values to
each other) which are formed between the first contact
CT311 and the second contact CT312. That is, the resistance
values of the resistors R321, R322, R323, R324. R325 and
R326 are equal. When the signal wire lines are equal in the
width, i.e.. sectional area, the circuit cells are arranged with
regular intervals. Thus, layout is simplified, which is advan-
tageous in practical process.

Next, FIG. 12 is a circuitry diagram of a memory cell
array of a ferroelectric memory device which uses the circuit
structure which is shown in FIG. 11. Unlike the example
shown in FIG. 7, the eighth preferred embodiment shows
only the main memory cells but omits the reference memory
cells. However, the reference memory cells are located in
other portions in this array. Further, although FIG. 12 shows
only one array, needless to mention, there are a number of
other arrays.

In FIG. 12, a relationship between reference symbols and
the names of the elements is as described below. Denoted at
WLO to WL13 are word lines, denoted at BL. and XBL are
a pair of bit lines for supplying a non-inverted bit line signal
and an inverted bit line signal, respectively, denoted at CP0
to CP6 are cell plate electrodes, denoted at CPD is a cell
plate signal supply source which serves as a signal gener-
ating sources denoted at SA is a sense amplifier, denoted at
CC0 to CC13 are main memory cell capacitors formed by a
ferroelectric material. and denoted at Qné to Qnl3 are
N-channel type transistors. In FIG. 12, other arrays as well
include memory cells consisting of pairs of two memory
capacitors and two N-channel type transistors. Each cell
plate electrode CP extends along the row to connect the
memory cells which are arranged in the row of the memory
cell array to each other in FIG. 12.

As shown in FIG. 12, the ferroclectric memory device
according to the present preferred embodiment is formed in
the manner described below. The bit lines BL. and XBL are
connected to the sense amplifier SA. One electrodes of the
main memory cell capacitors CC0 to CC13 are respectively
connected to the bit line BL or XBL through the N-channel

‘type transistors Qn0 to Qnl3, and gates of the N-channel

type transistors Qn0 to Qnl3 are respectively connected to
the word lines WL0 to WL13. Further, the other electrodes
of the pair of the main memory cell capacitors CC0 and CC1
and the pair of the main memory cell capacitors CC2 and
CC3, etc., serve as the common cell plate electrodes CPO,
CPl1, . . . . The cell plate electrodes CP0O and CPl are
connected to each other through the resistor R326, the cell
plate electrodes CP1 and CP2 are connected to each other
through the resistor R32S5, the cell plate electrodes CP2 and
CP3 are connected to each other through the resistor R324,
the cell plate electrodes CP3 and CP4 are connected to each
other through the resistor R323, the cell plate electrodes CP4
and CP5 are connected to each other through the resistor
R322, and the cell plate electrodes CPS and CPé are
connected to each other through the resistor R32%1. The
contacts CT'311 to CT313 are forined for every other cell
plate electrodes CPS, CP3, CP1 counted from the first layer
wire line.
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In the ferroelectric memory device shown in FIG. 12, the
memory cells which are arranged in the rows which are

connected to the cell plate electrodes CP0 to CP6 correspond
to the circuit cells C31 to C37 of FIG. 11.

Since the ferroelectric memory device according to the
present preferred embodiment has such a structure as that
shown in FIGS. 11 and 12, it is possible to reduce delay time
differences between the main memory cells in the memory
cell arrays as much as possible.

<Ninth Preterred Embodimeni>

Next, a ninth preferred embodiment will be described
with reference to FIG. 13.

As shown in FIG. 13, an electric signal supply circuit
according to the ninth preferred embodiment comprises the
signal generating source SD, a wire line W410 led from the
signal generating source SD through a resistor R410, a first
layer wire line which is connected to the wire line W410, a
number of circuit cells including three circuit cells C41 to
C43, and a second layer wire line which is connected
between the respective circuit cells. Two resistors R411 and
R412 are inserted in the first layer wire line, and four
resistors Rd21 to R424 are inserted in the second layer wire
line. The first layer wire line is divided by the resistors R411
and R412 into three nodes N411 to N413. The second layer
wire line is divided by the resistors R421 to R424 into five
nodes N421 to N425. The ninth preferred embodiment 1is
characterized in requiring that the node N411 in the first
layer wire line is connected to the node N422 in the second
layer wire line at a first contact CT411 and the node N413
in the first layer wire line is connected to the node N424 in
the second layer wire line at a second contact CT412.
However, no contact is formed between the central node
N412 in the first layer wire line and the node N423 in the
second layer wire line.

Further, the ninth preferred embodiment requires to set
the resistance values r22 and r23 of the two resistors R422
and R423 which are arranged in a path which is connected
to the circuit cell C42 which receives an electric charge (i.e.,
signal) from two directions are in the following relationship
(1) with the resistance value r21 of the resistor R421 which
is arranged in a path which is connected to the circuit cell

C41 which receives an electric charge only from one direc-
tion:

r21:022 (=r23)=1:v2 (D

A similar relationship is held between the resistance value of
the resistor R424 which is arranged in a path which 1s
connected to the circuit cell C43 which is disposed at the
other end portion and the resistance values of the two
resistors R422 and R423 which are arranged in a path which
is connected to the central circuit cell C42. Meanwhile, the
resistance value of the resistor R411 and the resistance value
of the resistor R412 are sct to be equal to each other. Setting
in this manner allows delay times to the circuit cells C41 and
C42 to be equal to each other. This will be described 1n the
following. If the capacities of the circuit cells C41 and C42
are equally CAl, from a condition expressed by the equation
(2) below that delay times in a signal to these two circuit
cells from the first layer wire line are equal to each other, the
equation (1) above is obtained:

r21xor2l-CA=(r22/2)r22-CA

(2)

Since the ninth preferred embodiment requires to set the
values as describe above, a structure which as a whole has
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small delay time differences is achieved. Further, as in the
eighth preferred embodiment described earlier, since a dis-
tance to the farthest circuit cell from the signal generating
source SD is shortened. it is possible to largely shorten even
the largest delay time, i.e., a delay time of the system. Only
if the resistance value of the resistor R422 is larger than the
resistance value of the resistor R421, an effect of reducing
delay time differences between the circuit cells C41 and C42
as much as possible is guaranteed.

Although not shown in FIG. 13, the structure according to

the ninth preferred embodiment can be applied to the
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structure of the memory cell array of the ferroelectric
memory device as that shown in FIG. 12, which is needless
to mention. |

Where a plurality of contacts are formed between the first
layer wire line and the second layer wire line, the method of
arranging the contacts is not limited to that described above
in relation to the ninth preferred embodiment.

<Tenth Preferred Embodiment>

Next, a tenth preferred embodiment will be described
with reference to FI(G. 14.

As shown in FIG. 14, an electric signal supply circuit
according to the tenth preferred embodiment comprises the
signal generating source SD, a wire line W510 led from the
signal generating source SD through a resistor R510, a first
layer wire line which is connected to the wire line W310, a
number of circuit cells including three circuit cells C31 to
C53, and a second layer wire line which is connected
between the respective circuit cells. Four resistors R311 to
R514 are inserted in the first layer wire line, and four
resistors R521 to R524 are inserted in the second layer wire
line. In the tenth preferred embodiment, nodes are displayed
separately between the first layer wire line and the second
layer wire line. The first layer wire line 1s divided into five
nodes N511 to N515 by the resistors R511 to R514. The
second layer wire line is divided by the resistors R521 to
R524 into five nodes N521 to N325. The tenth preferred
embodiment is characterized in requiring to form a first to a
fourth contacts CTS11 to CTS14 between the first layer wire
line and the second layer wire line. More precisely, the node
N511 in the first layer wire line is connected to the node
N521 in the second layer wire line at the first contact CTS311,
the node N512 in the first layer wire line is connected to the
node N522 in the. second layer wire line at the second
contact CT'512, the node N514 in the first layer wire line is
connected to the node N524 in the second layer wire line at
the third contact CT513, and the node NS15 in the first layer
wire line is connected to the node NS25 in the second layer
wire line at the fourth contact CT514. However, no contact
is formed between the central node NS13 in the first layer
wire line and the node NS23 in the second layer wire line.
In other words, the structure of the electric signal supply
circuit according to the tenth preferred embodiment is equal
to the structure according to the ninth preferred embodiment
described earlier as it is modified to additionally form
contacts at the nodes at the both ends of the second layer
wire line through the resistors.

In the tenth preferred embodiment, since both the circuit
cell C51 which is disposed at the end (and also the circuit
cell C53) and the circuit cell C52 which 1s disposed at the
center receive an electric charge from two directions, if the
composite resistance value of the resistors R511 and R521 is
set equal to the composite resistance value of the resistors
R512 and R522, delay times to the both circuit cells are set
equal to each other. The resistance values of the resistors
R512 and R513 are equal to each other.
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Hence, the tenth preterred embodiment as well realizes a
structure which as a whole has small delay time differences.

The structure according to the tenth preferred embodiment,

in particular, allows easier adjustment of the resistance
values of the respective resistors than in the ninth preferred
embodiment. Further, as in the eighth preferred embodiment
described earlier, since a distance to the farthest circuit cell
from the signal generating source SD is shortened, it is
possible to largely shorten even the largest delay time, i.e.,
a delay time of the system.

Although not shown in FIG. 14, the structure according to
the tenth preferred embodiment can be applied to the struc-
ture of the memory cell array of the ferroelectric memory
device as that shown in FIG. 12, which is needless to
mention.

Where a plurality of contacts are formed between the first
layer wire line and the second layer wire line, the method of
arranging the contacts is not limited to that described above
in relation to the tenth preferred embodiment.

What is claimed is:

1. An electric signal supply circuit, comprising:

a plurality of circuit cells including at least a first circuit

cell and a second circuit cell;

an electric signal generating source for generating a signal

which is to be supplied to each one of said circuit cells;
and

a wire line which is lead from said electric signal gener-

ating source and connected at tip with each one of said
circuit cells,

wherein a resistance value in the wire line between said
electric signal generating source and said first circuit
cell is set approximately the same as a resistance value
in said wire line between said electric signal generating
source and said second circuit cell.

2. An electric signal supply circuit, comprising:

a plurality of circuit cells, including at least one first
circuit cell and at least one second circuit cell;

an electric signal generating source for generating a signal
which is to be supplied to each one of said circuit cells:
and

a wire line which is lead from said electric signal gener-
ating source, branched out in a hierarchy configuration
and connected at tip with each one of said circuit cells,

wherein a resistance value in said wire line between said
electric signal generating source and said first circuit
cell is set approximately the same as a resistance value
in said wire line between said electric signal generating
source and said second circuit cell.

3. An electric signal supply circuit in accordance with
claim 2., wherein said wire line includes a first hierarchy
layer which is led from said electric signal generating source
and a second hierarchy layer which is branched out at one
branching point from said first hierarchy layer and con-
nected at tip to each one of said circuit cells,

and a resistance value in said wire line from said electric

signal generating source to said branching point in said
first hierarchy layer is larger than a resistance value in
said wire line between said circuit cells in said second
hierarchy layer.

4. An electric signal supply circuit in accordance with
claim 2, wherein said wire line includes a first hierarchy
layer which is led from said electric signal generating source
and a second hierarchy layer which is branched out at one
branching point from said first hierarchy layer and con-
nected at tip to each one of said circuit cells,
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and tip portions in said second hierarchy layer are con-

nected to said circunt cells through resistors.

S. An electric signal supply circuit in accordance with
claim 4, wherein resistance values of said resistors are larger
than a resistance value in said wire line from said electric
signal generating source to said branching point in said first
hierarchy layer and than a resistance value in said wire line
between said circuit cells in said second hierarchy layer.

6. An electric signal supply circuit, comprising:

a plurality of circuit cells;

- an electric signal generating source for generating a signal
which is to be supplied to each one of said circuit cells;

a first layer wire line which is connected to said electric
signal generating source; and

a second layer wire line which is connected to each one
of said circuit cells,

wherein said first layer wire line and said second layer
wire line are connected to each other at a plurality of
contacts including at least a first contact and a second
contact, and |

an electric signal is supplied from said electric signal
generating source through at least said two contacts to
at least circuit cells except for circuit cells which are
disposed at the both ends.

7. An electric signal supply circuit in accordance with
claim 6, wherein a resistance value in a path between one
end portion of said second layer wire line and said first
contact is approximately half a resistance value in a path
between said first contact and said second contact in said
second layer wire line.

8. An electric signal supply circuit in accordance with
claim 6, wherein none of said plurality of contacts exit at end
portions in said wire line in said second layer wire line.

9. An electric signal supply circuit in accordance with
claim 6, wherein a wire length between one end portion of
said second layer wire line and said first contact is approxi-
mately half a wire length between said first contact and said
second contact in said second layer wire line.

10. An electric signal supply circuit in accordance with
claim 6, wherein said circuit cells include at least a first, a
second and a third circuit cells,

a first resistor and a second resistor are arranged in said
first layer wire line in this order from one end thereot,
said first layer wire line is divided by said resistors into
a first node to a third node in this order from the one end
thereof,

a first resistor to a fourth resistor are arranged in said
second layer wire line in this order from omne end
thereof which corresponds to said one end of said first
layer wire line, said second layer wire line 1s divided by
said resistors into a first node to a fifth node in this order
from said one end thereof, said first, said third and said
fifth nodes are connected to said first, said second and
said third circuit cells, respectively,

said first contact is formed between said first node in said
first layer wire line and said second node in said second
layer wire line, |

said second contact is formed between said third node in

said first layer wire line and said fourth node in said
second layer wire line,

said electric signal generating source is connected to said
second node in said first layer wire line,

and the resistance value of said second resistor is larger
than the resistance value of said first resistor in said
second layer wire line.
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11. An electric signal supply circuit in accordance with

claim 10, wherein the resistance value of said first resistor in
said first layer wire line is approximatecly the same as the
resistance value of said second resistor in said first layer wire
line,
and the resistance value of said second resistor is V2 times
as large as the resistance value of said first resistor.
12. An electric signal supply circuit in accordance with

claim 6. wherein said circuit cells includes at least a first, a
second and a third circuit cells,

a first resistor to a fourth resistor are arranged in said first
layer wire line in this order from one end thereof, said
first layer wire line is divided by the resistors into a first

node to a fifth node in this order from the one end
thereof,

a first resistor to a fourth resistor are arranged in said
second layer wire line in this order from one end
thereof which corresponds to said one end of said first
layer wire line, said second layer wire line is divided by
the resistors into a first node to a fifth node in this order
from said one end thereof, said first, said third and said
fifth nodes are connected to said first, said second and
said third circuit cells, respectively, |

said first, said second, said fourth and said fifth nodes are
connected to each other at a first, a second, a third and
a fourth contacts, respectively, between said first layer
wire line and said second layer wire line,

said electric signal generating source is connected to said
second node in said first layer wire line,

the resistance value of said first resistor is approximately
equal to the resistance value of said first resistor 1n said
first layer wire line,

the resistance value of said first resistor 1n said first layer
wire line is approximately equal to the resistance value
of said third resistor in said second layer wire line,

and the resistance value of said second resistor is approxi-
mately equal to the resistance value of said first resistor
in said second layer wire line.

13. A semiconductor memory device, comprising:

a plurality of circuit cells, including a first and a second
circuit cells which function as main memory cells and
a third circuit cell which functions as a reference
memory cell; and | |

an electric signal generating source which is connected to
each one of said circuit cells through wire lines, said
electric signal generating source generating a signal
which is supplied to each one of said circuit cells,

wherein of resistance values in said wire lines between
said electric signal generating source and said circuit
cells, the largest resistance value is the resistance value
in said wire lines between said electric signal generat-
ing source and said first circuit cell,

of resistance values in said wire lines between said
electric signal generating source and said circuit cells,
the smallest resistance value is the resistance value in
said wire lines between said electric signal generating
source and said second circuit cell,

and the resistance value in said wire lines between said
electric signal generating source and said third circuit
cell is set as a valne between the largest resistance value
and the smallest resistance value.

14. A semiconductor memory device, comprising:

a plurality of circuit cells, including at least one first
circuit cell and at least one second circuit cell which
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function as main memory cells and at least one third
circuit cell which functions as a reference memory cell;
and

an electric signal generating source which 1s connected to
each one of said circuit cells through wire lines, said
electric signal generating source generating a signal
which to supplied to each one of said circuit cells,

wherein said third circuit cell is disposed between said
first and second circuit cells, and

the total number of said at least one first circuit cell and
said at least one second circuit cell is larger than the
number of said at least one third circuit cell.

15. A semiconductor memory device, comprising:

a plurality of circuit cells; and

an electric signal generating source which is connected to
each one of said circuit cells through wire lines, said
electric signal generating source generating a signal
which is supplied to each one of said circuit cells.

wherein said plurality of circuit cells consist of a plurality
of main memory cells and a plurality of reference
memory cells.

16. A semiconductor memory device in accordance with
claim 15, wherein said plurality of circuit cells include a first
and a second circuit cells which function as main memory
cells and a third and a fourth circuit celis which function as
reference memory cells,

a resistance value in said wire lines between said electric
signal generating source and said first circuit cell is
approximately equal to a resistance value in said wire
lines between said electric signal generating source and
said third circuit cell,

and a resistance value in said wire lines between said

electric signal generating source and said second circuit

cell is approximately equal to a resistance value in said

wire lines between said electric signal generating
source and said fourth circuit cell.

17. A semiconductor memory device in accordance with

claim 15, wherein said plurality of circuit cells include a first

and a second circuit cells which function as main memory
cells and a third and a fourth circuit cells which function as
reference memory cells, |

said first circuit cell and said third circuit cell are selected
at the same time, while said second circuit cell and said
fourth circuit cell are selected at the same time.

18. A semiconductor memory device in accordance with
claim 15, wherein said plurality of circuit cells include a first
and a second circuit cells which function as main memory
cells and a third and a fourth circuit cells which function as
reference memory cells, |

a resistance value in said wire lines between said electric
signal generating source and said first circuit cell is
approximately equal to a resistance value in said wire
lines between said electric signal generating source and
said third circuit cell,

a resistance value in said wire lines between said electric
signal generating source and said second circuit cell is
approximately equal to a resistance value in said wire
lines between said electric signal generating source and
said fourth circuit cell,

and said first circuit cell and said third circuit cell are
selected at the same time, while said second circuit cell
and said fourth circuit cell are selected at the same time.
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